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Abstract: The construction labor is crucial to the construc-
tion industry, which is known globally for its creation of 
jobs at different skill and professional levels. The world’s 
construction industry is currently experiencing a rapid 
recovery after the 2008 global crisis. This positive growth 
is also noticeable in Croatia. Nevertheless, the industry 
is experiencing a considerable shortage of skilled labor. 
First, this paper investigates the main causes of the current 
condition of the labor market through an extensive liter-
ature review and construction market analysis. Second, 
the case study of the Croatian construction labor market 
is presented. The longitudinal study of official statistical 
data shows that the total number of workers employed 
over the last 10 years has decreased significantly. There 
has been an increase in the number of unskilled workers 
and a decrease in the number of all other types of workers 
between 2016 and 2017. Following the literature review and 
market analysis, the response strategies for the problem of 
labor shortage in Croatian construction are provided and 
discussed.
Keywords: construction labor, labor shortage, skill short-
age, Croatian construction industry, Croatian labor market
1  Introduction
A decade after the financial crisis of 2008, the construction 
industry is experiencing a global recovery. The production 
value in construction has been rising continuously since 
2013 in the European Union (EU) (Eurostat 2019). The 
USA is also showing a positive rate since 2014 (US Census 
Bureau 2018). In China, the total nationwide investment in 
fixed assets has doubled in the period 2008–2013 (EU SME 
Centre 2015). As the world’s construction industry expe-
riences a rapid recovery after the financial crisis of 2008, 
there is a need for a large number of manual workers, both 
skilled and unskilled. On the other hand, the construction 
industry is currently experiencing a considerable shortage 
of skilled labor. Recent studies regarding this subject have 
emphasized labor shortage as a global issue. Han et al. 
(2008) suggest that the problem is rooted in the sector’s 
poor image, unclear career paths, lack of training and 
education, declining wages, and poor work environment. 
There is also the problem of an aging workforce. The 
characteristics of the construction industry simply do not 
appeal to young, potentially qualified manpower.
The research in the construction management field 
has uncovered the shortage of skilled labor as the major 
problem in the global construction labor market. The con-
sequences of the shortage of skilled labor include poor 
quality of project performance and higher costs (Karimi et 
al. 2018). Among the reasons for increased costs are the 
expenses concerning recruitment, training, and retaining 
the labor force in the construction industry (Han et al. 
2008). Other reasons include the tendency of unskilled 
workers to deliver poor quality and low productivity, 
which results in late project completion (Abiola 2004; 
Bilau et al. 2015).
According to the results of an industry-wide survey 
released by Autodesk and the Associated General Contrac-
tors of America (AGC of America, 2018), 80% of construc-
tion firms report that they are having a hard time filling 
hourly craft positions that represent the bulk of the con-
struction workforce. Association officials in that report 
state that shortages pose a significant risk to future eco-
nomic growth. In another report, analyzing the produc-
tivity change across Europe and the USA, Farmer (2016) 
concludes that the shortage of construction workers is a 
global problem.
In this paper, the problem of skilled labor shortage is 
discussed. An analysis of the workforce in the construction 
industry across the globe is presented. Next, this problem 
is investigated in the case of Croatia. Concerning the labor 
and skill shortages in Croatia, this paper analyzes data 
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collected from the Croatian Central Bureau of Statistics. 
Furthermore, existing response strategies in Croatia are 
investigated. Finally, the discussion of possible response 
strategies is provided based on data collected from the lit-
erature.
2   Problem identification and 
research objective
In Croatia, the recovery of construction sector started later 
in comparison to that in other European countries. Accord-
ing to the data of the Croatian Central Bureau of Statistics 
(2018a), after 2015, volume indices of construction work 
have started to increase. However, researchers have been 
warning about the consequences of global growth since 
the last construction boom before the crisis of 2008. 
MacKenzie et al. (2000) and Dainty et al. (2004) mention 
that as a result of the growth, the industry is expected 
to experience considerable skill shortage. Today, this 
problem is prevalent and growing.
Several reports dealing with world employment 
have indicated that labor shortages present a threat for 
the future. Thus, the International Labor Organization 
(2020) presents the newest data on the aging labor force, 
together with labor shortages and skill mismatches in 
Europe, Central Asia, and North America. This problem is 
also addressed in the report of the European Commission 
(2015), which emphasizes the need for labor migration 
in the EU member states. Labor shortages are taken very 
seriously in the EU member states, and they are contin-
uously working on the aggregation of data about short-
ages in specific sectors. Shortages in the construction 
industry are particularly emphasized in Finland, France, 
Poland, Luxembourg, Latvia, Belgium, Malta, Slovenia, 
and Sweden (European Commission 2015). Another report 
on the EU construction industry (European Commission 
2017) has indicated an increase in vacancies by 0.2% over 
the 2009–2015 period, the mismatch between the supply 
and demand of labor, and a considerable skill shortage.
The main objective of this paper is to highlight the 
problem of labor and skill shortages in the construction 
industry. Therefore, an extensive literature review is con-
ducted to capture the answers for the first two research 
questions that follow:
1. What are the main causes of labor and skill shortages 
in the construction industry across the world?
2. What are the response strategies identified by other 
researchers across the globe?
Next, the case study of Croatia is selected to investi-
gate the causes of and response strategies to alleviate con-
struction labor and skill shortages. The case is intended to 
answer the following research questions:
3. What are the main causes of labor and skill shortages 
in Croatia?
4. What is the magnitude of these shortages?
5. What are the existing measures used to mitigate the 
current crisis in the construction labor market in 
Croatia?
6. Which new response strategies could be implemented 
in Croatia to mitigate the current crisis in the con-
struction labor market?
This paper attempts to provide answers to these 
research questions, which will be addressed in the order 
in which they appear above.
3  Literature review
Olsen et al. (2012) argue that a skill shortage occurs when 
the demand for workers for a particular occupation is 
greater than the supply of personnel who are qualified, 
available, and willing to work under existing market 
 conditions.
Chini et al. (1999) describe skilled craftspeople by 
their reliance on their mechanical skills and their empha-
sis on production. They also claim that there is no other 
individual on any given site that possesses a more spe-
cialized and complete understanding of a trade than the 
skilled craftsperson. Craftspeople typically have some 
type of formal training in their crafts and have been 
working in the field for many years. In addition, Bilau 
et al. (2015) claim that craftspeople in the construction 
sector play an essential role in the survival and develop-
ment of the sector as they are directly involved in con-
struction operations. This can be explained by the fact 
that when qualified skilled craftspeople are involved in 
some action, it tends to eliminate the concern for poor 
quality, low productivity, and late project completion by 
reducing rework (Bilau et al. 2015). Furthermore, projects 
facing skilled labor shortages have higher cost overruns 
compared with projects that do not (Karimi et al. 2018). 
Research papers have identified skilled labor shortage as 
a serious problem for the construction industry in several 
countries across the world. Different causes for this labor 
market crisis have been identified, and they all lie in 
the characteristics of the construction sector, which are 
explained hereunder.
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3.1  Causes of shortages
Human resources are essential to the construction indus-
try. As claimed by Dainty et al. (2007, p. 3), the “construc-
tion industry is one of the largest, complex and most 
people-intensive sectors”. On the other hand, most of 
the construction companies are known for poor human 
resource management (HRM). This is mainly because 
of the sector’s highly fragmented nature, dominated by 
small firms (Dainty et al. 2007). In fact, small firms gen-
erally do not have HRM practices. There is also a high 
rate of subcontracting, which has some adverse conse-
quences for workers, companies, the industry, and HRM 
functions (Debrah and Ofori 1997). The consequences 
of such an approach are inadequate employment prac-
tices, unclear career path for construction workers, lack 
of training and education, and poor work environment 
(Dainty et al. 2007). In this regard, Ford and MacKenzie 
(2007) have investigated high levels of contingent labor in 
the construction industry and pointed out that, regardless 
of the contractual form used, labor shortages have driven 
a reliance on outsourcing and self-employment within 
the sector, which has in turn led to further casualization 
of the employment relationship. The problem is that the 
contingent labor does not offer a basis for maintaining the 
sector’s long-term skill profile (Ford and MacKenzie 2007). 
In fact, Raiden et al. (2007) claim that this type of employ-
ment leads to the low-cost, low-skill, and low-productivity 
culture that pervades the industry.
Other characteristics of the construction industry also 
influence its poor image among workers. Some of these 
characteristics are cyclical demand, structural flexibil-
ity of the construction sector, construction being mainly 
a project-based industry, and the workforce diversity 
(Dainty et al. 2007). Furthermore, some studies (Fiori 
2003; Oseghale et al. 2015) show that skilled construc-
tion workers are unwilling to recommend the profession 
to their children. In fact, in a survey of high school stu-
dents by the National Business Employment Weekly, the 
“Construction Worker” category came in at No. 247, out of 
a possible 250, as an attractive career option (Kashiwagi 
and Massner 2002). Oseghale et al. (2015) also find that 
the entry of young people into the construction trades is 
very low, which results in the problem of the aging work-
force in the construction sector. Finally, Kim et al. (2020), 
in a most recent paper, reveal that there are four major 
causes for the shortage of skilled labor in the construction 
industry: (1) training and education for skilled labor; (2) 
poor image of the construction industry; (3) aging skilled 
labor; and (4) labor wages.
The problem of labor and skill shortages is, therefore, 
rooted in the construction sector’s characteristics and 
specific culture.
3.2  Response strategies
The solution to the labor and skill shortages is proposed 
in existing literature through two types of strategies: short 
term and long term.
3.2.1  Short-term measures
Short-term actions are intended as a means to quickly 
fill vacancies and stabilize the current situation. They 
are based on retaining those workers currently employed 
(Chini et al. 1999) and fast filling of vacancies with 
new-profile labor (Dainty and Bagilhole 2005; Han et al. 
2008). On the other hand, long-term strategies are essen-
tial for resolving the labor shortage problem. They include 
changing of the construction education system to develop 
new interest in the industry, as well as improving the poor 
image of the construction worker into that of a skilled pro-
fessional (Chini et al. 1999).
Some of the short-term actions mentioned in the 
literature include nontraditional recruitment, foreign 
workers’ employment, multiskilling, implementation of 
skill-matching and labor-sharing programs, contracting 
less work, and investing in wages and talent management.
Dainty and Bagilhole (2005) promote nontraditional 
recruitment, which includes employment of women (also 
see Morello and Issa 2018) and ethnic minorities (also 
see Lyu et al. 2018), as well as the option of adult (re)
training. Nevertheless, Powell and Sang (2013) empha-
size that, despite all the efforts, the construction sector 
remains predominantly white, male, heterosexual, and 
able- bodied. The other, similar solution for the fast filling 
of the vacancies in the construction sector is the employ-
ment of foreign workers. Han et al. (2008) have investi-
gated the critical issues of poor productivity and commu-
nication difficulties caused by different work ethics and 
cultural customs, which arise in the construction fields, 
between foreign construction workers and firms that hire 
them. Nevertheless, with the implementation of potential 
motivating strategies, foreign workers could replace the 
missing skilled labor (Han et al. 2008).
Furthermore, multiskilling is a strategy that can 
address the labor shortage problem by utilizing the 
existing workers more efficiently. Haas et al. (2001) state 
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that multiskilling decreases the number of workers hired 
for a project and can improve productivity. A multiskilled 
labor force is essentially one in which the workers possess 
a range of skills that allow them to participate in more 
than one work process (Gomar et al. 2002). Gomar et al. 
(2002) claim that the success of multiskilling lies in a fore-
man’s ability to assign tasks to workers according to their 
knowledge, capabilities, and experience in former pro-
jects. Haas et al. (2001) further argue about the require-
ment of broader training in multiskilling and the need for 
changing companies’ management systems and struc-
ture in order to successfully implement multiskilling in 
construction. Both papers (Haas et al. 2001; Gomar et al. 
2002) investigate possible implementation strategies for 
multiskilling and present this strategy as a solution for 
shortage of skilled labor in the construction sector.
Chini et al. (1999) outline the easiest and most basic 
approach for keeping existing workers happy: using 
bonuses, overtime opportunities, loyalty rewards, and 
promotions as incentives. They further analyze the imple-
mentation of skill-matching programs (or minimiza-
tion of skill mismatches while filling the vacancies) and 
labor-sharing programs, which are used by some con-
tractors and owners to share existing labor and schedule 
projects together. Chini et al. (1999) also argue that some 
contractors simply contract less work and, therefore, keep 
the loyalty of their existing subcontractors. In a recent 
analysis, Aiyetan and Dillip (2018) similarly propose 
investments in labor wages, talent management, and staff 
development programs.
3.2.2  Long-term measures
In order to respond to the labor and skill shortage prob-
lems over the long term, researchers propose strategies 
mainly oriented toward education, training of workers, 
changing the image of the sector, and changing the con-
struction processes.
Researches agree that changes in education (Chini et 
al. 1999; Kashiwagi and Massner 2002; Wang et al. 2008; 
Pan et al. 2020) and informal (on-the-job) training by 
employers (Chini et al. 1999; MacKenzie et al. 2000; Dainty 
et al. 2004; Olsen et al. 2012; Pan et al. 2020) are essential 
for mitigating labor shortage. Skill formation trainings are 
especially emphasized as an enhancement of construction 
productivity (Debrah and Ofori 2001; McGuinness and 
Bennett 2006). In their research, Kashiwagi and Massner 
(2002) have identified necessary changes for undergradu-
ate and graduate education programs. Chini et al. (1999) 
furthermore emphasize the need of more school-to-work 
programs at the high school level, where children begin 
to achieve their individual career goals. In addition, to 
provide standardized education that satisfies market 
needs, governments can implement skills certification 
schemes. Examples are UK’s Construction Skill Certifica-
tion Scheme (MacKenzie et al. 2000) and Germany’s tri-
partite process of defining skills between the state and the 
social partners, viz., trade unions and employers (Clarke 
and Herrmann 2007). Furthermore, Dainty et al. (2004) 
argue that only coordination among the following can 
bring in results: attracting new entrants into the indus-
try, engaging employers in training, opening up funding 
streams/training frameworks, and providing labor market 
planning. Chan and Dainty (2007) also claim that labor 
shortage should be resolved at three levels: industry level, 
firm level, and individual level. In other words, coop-
eration between employers and government, as well as 
mutual effort of all participants, is needed while address-
ing this problem. This cooperation and coordination can 
be given through labor market planning (Dainty et al. 
2004). Labor market planning is regionally driven and 
needs to be established in a particular market. It includes 
the creation of a single agency to take on the responsibility 
for collecting, analyzing, and disseminating skills- related 
data within the region in order for construction firms to 
plan more effectively for the future (Dainty et al. 2004). 
This model already exists in Germany, where collective 
employment relations, institutional structure of learning, 
and their dual vocational education tend to show good 
results in skill formation and better productivity on site 
(Clarke and Herrmann 2007).
Along with education and training, the current poor 
image of the construction industry should be changed to 
encourage the entry of new workers on the market (Chini 
et al. 1999; Fiori 2003). To address this problem, all those 
involved in the construction business should begin to 
grow better relations – firm to firm, and firm to employee. 
HRM practices should be brought to construction com-
panies, and management should treat their workers as 
people and not as expendable commodities (Chini et al. 
1999). Chini et al. (1999) also argue that in terms of accom-
plishing this improvement, owner participation is needed 
through financing and employer participation, through 
more effective training programs as well. Furthermore, 
Fiori (2003) suggests the implementation of events like 
Construction Career Fairs, organized to expose high school 
and college students to the broad array of diverse career 
opportunities offered within the construction industry. 
Naturally, similar programs can also be undertaken with 
the incentive of the industry and the government of a par-
ticular country (MacKenzie et al. 2000).
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MacKenzie et al. (2000) also propose redesigning the 
construction processes in order to minimize the need for 
labor. The redesign should include the implementation of 
new technology and construction techniques, along with 
greater use of prefabrication and the automation of con-
struction sites (MacKenzie et al. 2000).
4  Methodology
Labor shortage, being a global problem, needs to be 
investigated in specific markets, such as the construction 
labor market in Croatia. Thus, a case study of the Croatian 
construction labor market is selected to provide insights 
into the real extent of labor and skill shortages, as well 
as to discuss possible response strategies depending on 
the characteristics of a particular country. A case study is 
appropriate when researchers have little or no control over 
behavioral events and the focus of the study is a contem-
porary phenomenon (Yin 2018). Therefore, this research 
is designed as a single case study of a country and its con-
struction industry labor market, combining quantitative 
and qualitative data. In this regard, qualitative analysis is 
used to answer the research questions 3, 5, and 6, while 
quantitative (statistical) analysis is used to answer the 
research question 4.
First, the industry background is explored, fol-
lowed by an analysis of causes of labor shortages in the 
Croatian construction industry. Then, a longitudinal study 
of the 2008–2017 period is conducted to see the employ-
ment trends. These longitudinal data are the official statis-
tical data of the Croatian Bureau of Statistics (2018a), and 
they are explored to provide insight into the change of a 
particular unit (Mills et al. 2010), in this case, the number 
of employees in the construction industry. The statistical 
data are used in this case study in order to collect, catego-
rize, analyze, and present the numerical information (Mills 
et al. 2010, p. 893). First, the trend in the total number of 
persons employed in the construction sector is analyzed. 
Second, the trend in the skill level among construction 
workers is analyzed, looking at the absolute number and 
the percentage of each skill level among the total number 
of construction employees. In the latter case, longitudi-
nal data are appropriate to see whether the percentage of 
persons with the same skill levels stayed the same over 
the entire period or whether it changed, indicating some 
adverse events in the labor market. After the quantitative 
analysis, the existing measures for mitigating labor short-
ages in Croatia are explored. They are further discussed 
and complemented with additional measures described in 
the literature review. Finally, the list of possible response 
strategies for the Croatian construction industry is estab-
lished and briefly discussed.
5   The case of the Croatian 
construction labor market
The Croatian construction market has gone through 
drastic changes in the past decade. After a period of con-
stant growth during the years 1998–2008, the Croatian 
construction sector experienced a crisis that lasted 6 
years (2009–2015). After 2015, the Croatian construction 
sector once again started to recover. The big “boom” in the 
Croatian construction sector in the period 2000–2008 
resulted in an increase in the gross domestic product 
(GDP) from 4.2% to 7.3%, as well as an increase in employ-
ment among legal entities by 61.1% (Djukan et al. 2015). 
This growth was mainly leveraged by major infrastruc-
ture projects such as highways (Djukan et al. 2015). One 
big change for Croatia in 2013 was its accession to the EU. 
This encouraged investments in the construction sector as 
well. The first positive changes began after 2015, when the 
sector’s indicators (volume indices of construction work 
and the sector’s share in GDP) started to grow follow-
ing the recovery of the EU economy (Croatian Bureau of 
Statistics 2018a; Buturac 2013–2018). This increase in the 
volume indices of construction work indicates an increase 
in demand for construction workers, both skilled and 
unskilled. In the next two sections, statistical analysis is 
conducted in order to investigate the current labor market 
in the construction sector of Croatia.
5.1  Labor shortage
As the skilled labor shortage is a global problem, it is 
expected in Croatia also. In fact, a few years ago, the 
Croatian Chamber of Civil Engineers expressed its con-
cerns about the construction labor shortage in Croatia and 
appealed for the implementation of urgent measures for 
strategic employment in the sector (Djukan et al. 2015). 
Although it is a well-known issue, as far as the authors are 
aware, there is no research on labor shortage in Croatia 
that proposes solutions to this problem. Therefore, this 
paper provides important data and possible response 
strategies that Croatian construction companies can use. 
Analysis of the data collected from the Croatian Bureau 
of Statistics (2018a) is carried out to show the scale of the 
problem. The period of analysis is set as 10 years (2008–
2017). It should be noted that data following 2017 are not 
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yet available. The trend in the total number of persons 
employed in the construction sector is depicted in Figure 
1. The data show that the Croatian construction industry, 
at its peak year (2008), employed 145,656 workers. Then, 
the number of workers decreased drastically by 39% in the 
period of crisis, i.e., 2009–2015. The construction market 
lost 56,925 employees in that period. After 2015, employ-
ment started to slowly rise, reaching 93,986 workers in 
2017. However, the number of workers who entered the 
market during the final 2 years (N=5,255) was not enough 
to cover all the losses incurred during the period of crisis.
There are various causes for the labor shortage in 
Croatia. One reason for the decreasing number of edu-
cated workers even in the period of the sector’s growth 
can be found in the emigration of the working population 
(Djukan et al. 2015). Economic and political emigrations 
started after Croatia’s accession to the EU. This enabled 
young, skilled, and highly educated individuals to find 
new employment in more-developed countries with 
better-organized and motivating environments. Croatia 
had 149,559 emigrants in the 2013–2017 period and only 
62,260 immigrants. The total loss of people through emi-
gration amounted to 87,299 in this 4-year period (Cro-
atian Bureau of Statistics 2018a). According to Pokos 
(2017), the numbers are even more serious because the 
Croatian Bureau of Statistics counts only emigrants who 
have officially “signed out” their residence in Croatia; but, 
in reality, people leave the country more often without 
that legal step. The working population (20–64 years old) 
constituted 74% of the total number of emigrants in 2017 
(Croatian Bureau of Statistics 2018b). However, emigra-
tion, in general, is only triggered by a lack of satisfactory 
working conditions in Croatia. The construction sector is 
especially unappealing for potential employees. With its 
average monthly pay of 19% below the country’s average 
(Croatian Bureau of Statistics 2018a), the general poor 
image caused by corruption (Glavinja et al. 2017), a culture 
of clans, a hierarchy rather than a market, adhocracy ori-
entation (Sandrk Nukic and Huemann 2016), and inade-
quate HRM, the Croatian construction sector is having a 
hard time attracting new skilled and educated employees.
5.2  Skill shortage
The Croatian construction workforce is divided into 
unskilled, semiskilled, skilled, and highly skilled employ-
ees with basic school and secondary school education, 
nonuniversity college degrees, and university degrees 
(Croatian Bureau of Statistics 2018a; data for the years 
2008–2017). Unskilled workers are those without any 
formal or informal education in construction. Semiskilled 
workers are unskilled workers who have completed 
some short educational course in construction. Skilled 
workers are those with high school education of 3 years. 
Highly skilled workers are those who have also passed 
craft- specific examinations in their field of work. Workers 
with secondary school degrees are those who have 
completed some kind of high school program of 4 years. 
Other terms, namely, employees with basic school edu-
cation, nonuniversity college degrees, and university 
degrees, are self-explanatory.
According to data from the Croatian Bureau of Statis-
tics (2018a; data for the years 2008–2017), the number of 
Fig.  1: Total number of workers employed in the Croatian construction sector (2008–2017). Source: Croatian Bureau of Statistics 2018a; 
processing by authors.
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semiskilled, skilled, and highly skilled employees in the 
Croatian construction sector has been decreasing con-
tinuously since 2011. However, the number of unskilled 
employees has grown by 8% in the 2015–2017 period, 
while between 2016 and 2017, the number of employees 
of any other skill level decreased. This indicates the need 
for a more detailed analysis of worker skill levels, which 
is further reported in the form of longitudinal data on the 
percentage of each skill level among the total number of 
construction employees.
To evaluate the percentages of the different skill 
levels, previously established methodology (Clarke and 
Herrmann 2007) was followed. This methodology was 
also used in previous research (Ceric et al. 2009) to deter-
mine the characteristics of the Croatian educational struc-
ture. Ceric et al. (2009) concluded that the Croatian labor 
market during the 1978–2008 period had trends similar 
to those of the German market. Some of them include the 
following:
•	 a decrease in the percentage of unskilled employees; 
and
•	 an increase in the percentage of skilled and formally 
educated employees.
A decrease in the unskilled and an increase in the 
number of skilled and formally educated workers are the 
result of changes in the technological, organizational, and 
managerial aspects of construction in recent years. Clarke 
and Herrmann (2007) indicate that this type of workers’ 
educational structure, along with Germany’s programs of 
dual vocational training, planned education, and labor 
market planning, is the main reason for the on-site pro-
ductivity rates of German labor being higher than the cor-
responding British rates.
However, the analysis of Croatian construction 
workers’ educational structure in the 2008–2017 period 
(shown in Figures 2 and 3) revealed some abnormalities 
in the above-mentioned trends. New data show that in the 
2015–2017 period, the educational structure followed dif-
ferent trends:
•	 an increase in the percentage of unskilled employees;
•	 a decrease in the percentage of skilled employees;
•	 an increase in the percentage of employees with sec-
ondary school education;
•	 a stagnation in the percentage of employees with basic 
school and nonuniversity degree; and 
•	 a decrease in the percentage of employees with univer-
sity degree.
For the purpose of this analysis, all semiskilled, 
skilled, and highly skilled employees are called “skilled”. 
Their percentage was decreasing in the whole period span-
ning 2008–2017. Some of the formally educated employees 
with high school education replaced them, but the lack 
of skills is clearly a problem for the Croatian construc-
tion industry. Although the percentage of formally edu-
cated employees increased when considering the total, 
the percentage of unskilled employees also increased in 
the 2015–2017 period, which indicates the abnormality 
in established trends. The decrease in the percentage of 
Fig.  2: Percentage of employees of different skill levels in the Croatian construction sector (2008–2017): unskilled, skilled, and secondary 
school education. Source: Croatian Bureau of Statistics 2018a; processing by authors.
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highly educated employees (with nonuniversity and uni-
versity degrees) is also concerning.
This analysis has its limitations as different methods 
are used to collect data on the total number of workers 
employed and on the number of workers by educational 
employment. For example, in 2017, the qualifications of 
31,024 workers employed in the construction sector were 
unknown to the Croatian Bureau of Statistics (2018a); 
thus, they were employed but not accounted for in terms 
of qualifications. Nevertheless, the findings of this anal-
ysis indicate a crisis in the Croatian construction labor 
market. Thus, the stabilization of trends in terms of the 
educational structure of labor is essential for the Croatian 
construction industry. A current increase in the percent-
age of unskilled workers will result in poor quality, low 
productivity, and late project completion, as argued in the 
“Literature review” section. Therefore, the Croatian con-
struction sector needs to develop appropriate response 
strategies in order to attract more skilled and highly edu-
cated employees.
5.3  Existing measures in Croatia
The Croatian Employment Service is actively working on 
measures for the retention of existing workers. One of the 
effective measures implemented by the Croatian Employ-
ment Service has been the retraining of unemployed 
people. Retraining enables unemployed people to change 
their professions with the help of financing from the 
Croatian Employment Service (2015).
In addition, the Government of the Republic of Croatia 
is working on measures to attract new foreign employees. 
Annual quotas for the employment of foreign workers 
have been increasing year over year. Figure 4 shows the 
number of authorized permits for foreign workers in 
the construction sector. In the period spanning 2016–
2020, the number increased from 500 to 33,300 permits, 
which represents 42% of the total number of authorized 
permits in 2020. The most sought-after construction pro-
fessionals are carpenters (5000 permits), masons (5000 
permits), unskilled construction workers (2800 permits), 
assemblers (2800 permits), steel-benders (2500 permits), 
concrete workers (2000 permits), and plasterers (1500 
permits). Data show that Croatia lacks a large number of 
skilled workers, as well as unskilled workers to a smaller 
extent. The employment of foreign workers can be a short-
term measure for mitigating the labor shortage in Croatia, 
but, in that case, specific HRM strategies need to be imple-
mented by construction companies. In fact, different cul-
tural characteristics and possible skill mismatches are to 
be expected when employing foreign workers.
The Croatian Chamber of Economy supported the 
measure of employment of foreign workers in their recent 
report (Croatian Chamber of Economy 2017). Nevertheless, 
they emphasized that this is only a short-term, “fire-fight-
ing” measure. They further appealed for changes in the 
education system as the only possible long-term solution 
Fig.  3: Percentage of employees of different skill levels in the Croatian construction sector by educational attainment (2008–2017): semi-
skilled, highly skilled, basic school education, nonuniversity degree, and university degree. Source: Croatian Bureau of Statistics 2018a; 
processing by authors.
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for the labor shortage in construction. They also mention 
dual vocational education and retraining as valuable mit-
igation measures. Dual vocational education has, in fact, 
been advocated by the Croatian Ministry of Science and 
Education through the adoption of two documents: Model 
of Croatian Dual Education (Croatian Ministry of Science 
and Education 2018a); and Experimental Program: “Dual 
Education” (Croatian Ministry of Science and Education 
2018b). The experimental program is planned for imple-
mentation in the 2018–2019 and 2019–2020 academic 
years. Dual education is characterized by the direct 
involvement of employers in the academic system. Stu-
dents learn both in educational institutions and in the 
workplace. The result is a more-effective learning process 
and partial fulfillment of labor market demands by 
employing young and motivated workers.
Another important aspect to attracting new entrants 
to the construction labor market is a change in the con-
struction sector’s poor image. To this end, construction 
workers’ rights are being protected by a Trade Union in 
the construction industry in Croatia. The Trade Union 
and the Construction Employers’ Association have estab-
lished collective bargaining agreements for the construc-
tion industry to implement better working conditions and 
increases in the wages of construction workers. The Union 
and the Construction Employers’ Association believe 
that increases in wages are essential for attracting new 
employees into the market (Varosanec 2019).
5.4   Discussion on possible response 
strategies
To improve the current labor market crisis in Croatia, a 
set of appropriate response strategies is suggested. They 
are based on the current measures proposed by the State 
and an analysis of other countries with similar problems. 
They are listed in Table 1, along with the main actors of the 
Croatian construction industry enrolled in each strategy.
The strategies in Table 1 are divided according to two 
identified issues in Croatia: labor shortage; and skill short-
age. In both cases, there are short-term and long-term strat-
egies that need to be addressed. As a short-term solution for 
the labor shortage, the existing measure of employment of 
foreign workers should be enhanced. The government will 
be obligated to increase the annual quotas, and employ-
ers will have to provide additional training to foreigners, 
as well as existing workers, in terms of development of 
multiskilling. Other identified strategies, such as labor 
sharing and contracting less work, are both inappropriate 
for the current market situation. In the period of increase 
in volume indices of construction work, construction 
companies cannot afford this type of measures, but these 
can be applicable in a situation in which the construc-
tion indicators start to decrease. Nevertheless, to provide 
a long-term answer for the labor shortage, the Construc-
tion Trade Union and the Construction Employers’ Asso-
ciation should be included in strategies aimed at better 
promoting the construction profession and changing the 
image of the construction sector. Together with the employ-
ers, these two associations can be involved in the organiza-
tion of construction career fairs, school-to-work programs, 
and construction weeks (or similar events) in order to 
encourage the entry of new workers on the market. They 
can also provide support to construction companies in 
implementing better HRM practices, which should include 
material and nonmaterial compensation. Better relations 
between organizations and their employees will, in the 
long term, change the current poor image of the construc-
tion industry. To minimize the need for labor at the con-
struction sites, employers could initiate the redesigning of 
construction processes. Nevertheless, new technology and 
Fig. 4: Annual quotas for employment of foreign workers in the Croatian construction sector (2016–2020). Source: Official Gazette, 
2016–2019; processing by authors.
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techniques, prefabrication, and automation may minimize 
the need for labor, but these interventions require opera-
tives to receive continual retraining, which also consumes 
time and money (MacKenzie et al. 2000).
For the problem of skill shortages in the Croatian con-
struction industry, one existing short-term strategy is rec-
ognized. Organized by the Croatian Employment Service, 
retraining of the long-term unemployed can quickly fill 
some of the current skill shortages on construction sites. 
However, the current lack of inclusion of employers in 
the education system has led to an insufficient number 
of skilled employees in the industry. In this regard, labor 
market planning and construction skill certification could 
bring about cooperation between all the participants and 
provide valuable long-term strategies for minimizing the 
skill shortages. The Construction Employers’ Association 
can become the association responsible for collecting, 
analyzing, and disseminating skill-related data within the 
country. Thus, employers could plan more effectively for 
the future, Government could provide support in terms 
of legislative requirements, and the Croatian Ministry of 
Science and Education could define realistic quotas for 
students’ enrollment in specific educational programs. 
Furthermore, construction skill certification can provide 
a voluntary register of the skills, competence, and qual-
ifications of individual workers within the industry 
(MacKenzie et al. 2000). In the UK and Germany, this 
measure already provides benefits for construction organ-
izations in terms of recruitment of the right people, and it 
is recognized as one of the successful strategies for mit-
igating skill shortages (MacKenzie et al. 2000). In terms 
of education, changes should be implemented in under-
graduate and graduate educational programs, as well as 
in vocational education. Efforts have already been made 
by the Croatian Ministry of Science and Education to start 
a new dual vocational education program in Croatia, 
following the model well established and verified in 
Germany. Together, these educational strategies should 
encourage more young people to enter the industry and 
develop their skills. Along with formal education, employ-
ers can provide informal, on-the-job training and, there-
fore, develop skills depending on their needs.
6  Conclusions
Considering the current global growth in the construc-
tion industry, the lack of qualified workers has become 
a serious issue all over the world. Researchers have been 
warning about skilled labor shortages for decades, but no 
scientific answer has been given in the discussions on this 
subject. The conclusions in previous research highlight 




Short term Enhancement of annual quotas for employment of foreign 
workers
Government
Employment of foreign workers Employers
Additional training of employed skilled workers and imple-
mentation of multiskilling on construction sites
Employers
Long term Better promotion of construction profession and changing the 
image of the construction sector
Trade Union; Construction Employers’ 
Association; employers
Improvement of HRM practices (material and nonmaterial 
compensation) in construction organizations
Trade Union; Construction Employers’ 
Association; employers
Redesigning the construction processes, the implementation 
of new technology and techniques, prefabrication, and auto-




Short term Retraining the long-term unemployed Croatian Employment Service
Long term Construction labor market planning Government; Croatian Ministry of Science 
and Education; Trade Union; Construction 
Employers’ Association; employers
Implementation of construction skill certification scheme Government; Trade Union; Construction 
Employers’ Association
Changes and improvements in formal education: vocational, 
undergraduate, and graduate education
Croatian Ministry of Science and Educa-
tion
Improvements in informal (on-the-job) skill formation training 
on construction sites
Employers
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the shortage of skilled construction labor as a global 
problem. By answering the six research questions, this 
paper provides important insight into the causes of labor 
shortages and the response strategies for the minimiza-
tion of the same across the industry.
In this paper, statistical data collected from the Croa-
tian Bureau of Statistics are used to investigate the scale 
of the construction labor and skill shortages in Croatia. 
The contributions of this analysis are the verification of 
the global shortage of skilled labor identified in other 
research and the discovery of two adverse trends in the 
Croatian construction labor market, namely, an increase 
in the number of unskilled workers and a decrease in the 
numbers of workers with other educational attainment. 
As argued earlier, these trends result in poor quality, low 
productivity, and late project completion. Their stabi-
lization is essential for the success of the Croatian con-
struction industry. Appropriate response strategies for 
the construction labor market crisis in Croatia are sug-
gested based on literature analysis and knowledge of 
the current characteristics of the Croatian construction 
sector. The main actors enrolled in each strategy, which 
involves government bodies, professional associations, 
trade unions, and employers, are also identified and 
commented on.
In addition, this paper proposes the methodology 
for labor market analysis, which can be used by other 
researchers while investigating similar issues in other 
countries. The limitations of the analysis arise from the 
different methodologies used in the collection of the data 
on the total number of workers employed and on the 
number of workers by educational attainment. For this 
reason, future research should concentrate on the unifica-
tion of such data and a more detailed analysis to uncover 
the real extent of the problem. Nevertheless, the collec-
tion of causes of and response strategies for improving the 
labor shortages in the construction industry also provides 
a valuable ground for future research, as the verification 
of the suggested strategies is needed for the industry as a 
whole.
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